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INTRODUCTION:
The Ciba-Corning 512 Coagulation Monitor determines the clotting
characteristics of the blood. The analyzer operates by laser detection of the
cessation of blood flow in a capillary channel within a test cartridge. Proper
function of the analyzer must be tested in a zero-g environment. Prothrombin
time (PT) will be determined and a comparison between PT times, pre-
flight, in-flight, and post-flight, will be conducted. In conjunction with this
study, another will be performed on Prothrombin time and Partial
Thromboplastin Time cartridges which are not inserted into the analyzer.
Capillary action as a function of time will be evaluated at room temperature
on these cartridges.
GOAL:
To assess the functionality and evaluate procedures and operations required
to operate the Ciba-Corning 512 Coagulation Monitor during parabolic
flight.
OBJECTIVES:
• Confirm proper capillary action within the prothrombin time (PT) test
cartridge in zero-g (inside and outside of the analyzer).
• Confirm proper capillaryaction within the partial thromboplastin time
(PTT) test cartridge in zero-g (outside of the analyzer).
• Evaluate speed, timing, and accuracy in performing PT's.
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• Compare prothrombin times, preflight, in-flight, and post-flight, on
test subjects.
• To determine the most effective positioning of the monitor in order to
accurately place a drop of blood on the test cartridge.
MATERIALS:
• Ciba-Corning 512 Coagulation Monitor
• 2 Autolancets (including replacement lancets)
• Nonsterile 2x2 gauze pads
• Alcohol wipes
• PT cartridges (foil wrapped)
• PTT cartridges (foil wrapped)
• Tape
• Permanent markers
• Towels
• Lap board with biohazard box and supply box (velcroed to board)
• Extra battery pack
• Test simulator
• Latex gloves
• Bandaids
• Kimwipes
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50 microliter capillary tubes with plungers
Report sheets and clipboard
Writing pen
Stopwatch
FLIGHT PERSONNEL:
1. Robyn Gocke MDSSC
2. Chuck Lloyd NASA
3. Nancy Greenthaner KRUG
GROUND SUPPORT:
1. Terry Guess
2. Art Freeman
VIDEO SUPPORT:
Video support and still photos are requested if available on the flight.
PRE-FLI GHT PROCEDURES
1-G Testing of the Ciba-Corning 512 Coagulation Monitor:
Study #1
.
,
.
Place the Test Simulator cartridge into the monitor. The "PLEASE
WAIT" message will appear. When answer appears, read and record
result (appr. 32 sec ). This ensures that the monitor is operating properly.
Remove a PT test cartridge from its foil wrapper, place the foil wrapper
in the waste container, place the PT test cartridge in the monitor, and
allow it to warm (45 sec).
Place a fresh lancet on the autolancet. Remove the lancet cover. Swab
the fingertip with an alcohol wipe, dry with a piece of gauze, and
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perform fingerstick. Recap the lancet, place alcohol wipe and used
lancet in the biohazard container. Collect a drop of blood with a 50
microliter capillary tube.
When the analyzer states "APPLY DROP OF BLOOD", apply a drop of
blood from the capillary tube onto the sample well (the "APPLY DROP
OF BLOOD" message stays lit for 90 seconds, then the message
disappears and the test cartridge must be reinserted if the drop of blood
has not been applied). Apply pressure to the finger with the piece of
gauze. Discard gauze in the biohazard container when finished.
The test resu It will be displayed in approximately 30 second s. Read and
record result.
Remove cartridge from monitor, mark a line with a permanent marker
where the cessation of blood flow occurred, the name of the subject, and
date, and place in a container for biohazardous materials. These
cartridges will be kept for futureanalysis (visual observation of capillary
channels).
Study 2: Flow vs. Time
PT Cartridge capillary channel marks:
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PTT Cartridge capillary channel marks:
tr'_,- k I
.3
1. Remove a PT or PTT cartridge from its foil wrapper. Label the
appropriate places with a permanent marker.
2° Perform fingersdck as described above and apply blood to cartridge.
Simultaneously start the stopwatch and record the times at which the
blood crosses the marks on the cartridge.
3. Place the cartridge into its foil wrapper and discard into a biohazardous
container.
4. Repeat steps 1-3 until a minimum of 10 results are obtained on each
cartridge.
IN-FLI GHT PROCEDURES
0-G Testing of the Ciba-Corning 512 Coagulation Monitor:
A lap board that can be securely fastened to the arm rests of two chairs will
be used. The board has strips of velcro that can be placed around the bottom
of the arm rests and be brought around to the top of the board, securely
fastening it to the chairs. Supplies will be contained in a box which is
velcroed to the lap board. The monitor will be velcroed to the lap board as
well as a biohazard container. The board will necessitate the placement of
the subjects in three seats because the board straps onto two seats and half
of another seat. It will be necessary to be seated in the front row.
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Study I
1. The first 2 parabolas are on a contingency basis.
2. During 0-g of the 3th parabola, place the Test Simulator cartridge into
the monitor. The "PLEASE WAIT" message will appear. When the
answer appears, read and record result (appr. 32 sec). This ensures that
the monitor is operating properly.
° During 0-g of the 4th parabola remove a PT test cartridge from its foil
wrapper (store the foil wrapper to place used cartridge into), place the
PT test cartridge in the monitor, and allow it to warm (45 sec).
4. Place a fresh lancet on the autolancet. Uncap thelancet. Swab the finger
with an alcohol wipe, dry with a piece of gauze, and perform fingerstick.
Recap the lancet, place alcohol wipe and used lancet in the biohazard
container. Collect a drop of blood in a 50 microliter capillary tube.
° During 0-g of the 5th parabola, when the analyzer states "APPLY DROP
OF BLOOD", apply a drop of blood from the capillary tube onto the
sample well (the "APPLY DROP OF BLOOD" message stays lit for 90
seconds, then the message disappears and the test cartridge must be
reinserted if the drop of blood has not been applied). Apply pressure
to the finger with the piece of gauze. Place the gauze in the biohazard
container when finished.
6. The test result will be displayed in approximately 30 seconds. Read and
record result.
7o Remove cartridge from monitor, mark a line with a permanent marker
where the cessation of blood flow occurred, name of subject, and date.
Place into its foil wrapper and discard into a container for biohazardous
materials. These cartridges will be kept for future analysis (visual
observation of capillary channels).
. The PT test will only be able to be performed every other parabola due
to the warm-up time of the cartridge (45 sec). Study #1 will be
performed during the odd numbered parabolas beginning with parabola
5 and Study #2 will be performed during the even numbered parabolas
beginning with parabola 4.
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STUDY #2 (Flow vs time):
First set of 10 parabolas:
. Du ring the time it takes for the KC-135 to reach the point where it begins
parabolas, remove 5 PT cartridges from their respective foil wrappers.
Place velcro strips on the bottom of each cartridge and mark the
appropriate places for timed studies with a permanent marker. Place
cartridges under the velcro straps on the lap board.
2. The first 2 parabolas are on a contingency basis.
3. Perform a fingerstick as described above (in the 2-g portion of the latter
part of the 3rd parabola). In 0-g of the 4th parabola, place a drop of blood
from the capillary tube onto the sample well of the cartridge.
Simultaneously start the stopwatch.
4. Record the time that it takes for the blood to reach each point marked
on the cartridge.
5. Perform this study in the 0-g portions of the even numbered parabolas.
Second set of 10 parabolas:
. When the first set of 10 parabolas is completed and the KC-135 is in a go_
around, unwrap 5 more PT cartridges, place velcro strips on back of
them, and mark the appropriate places for timed studies. Place cartridges
under the velcro straps on the lap board.
7. Perform steps 3 and 4 above beginning with 0-g of the 12th parabola.
Third set of 10 parabolas:
. When the second set of 10 parabolas is completed and the KC-135 is in
a go-around, unwrap 5 more PT cartridges, place velcro strips on back
of them, and mark the appropriate places for timed studies. Place
cartridges under the velcro straps on the lap board.
9. Perform steps 3 and 4 above beginning with 0-g of the 22nd parabola.
10. When the third set of 10 parabolas is completed and the KC-135 is in a
go-around, unwrap 5 PTT cartridges, place velcro strips on back of
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them, and mark the appropriate places for timed studies. Place cartridges
under the velcro straps on the lap board.
11. Perform steps 3 and 4 above beginning with 0-g of the 32nd parabola.
POST-FLIGHT PROCEDURES
1-G Testing of the Ciba-Coming 512 Coagulation Monitor:
Study #1:
1,
2.
°
o
o
.
Place the Test Simulator cartridge into the monitor. The "PLEASE
WAIT" message will appear. When answer appears, read and record
result (appr. 32 sec). This ensures that the monitor is operating properly
(this procedure should be performed daily).
Remove a PT test cartridge from its foil wrapper (save the foil wrapper
to place used cartridge into), place the PT test cartridge in the monitor,
and allow it to warm (45 sec).
Place a fresh lancet on the autolancet. Uncap the lancet. Swab the finger
with an alcohol wipe, dry with a piece of gauze, and perform fingerstick.
Collect a drop of blood in a 50 microliter capillary tube. Recap the
lancet, place alcohol wipe and used lancet in the biohazard container.
When the analyzer states "APPLY DROP OF BLOOD", apply a drop of
blood from the capillary tube onto the sample well (the "APPLY DROP
OF BLOOD" message stays lit for 90 seconds, then the message
disappears and the test cartridge must be reinserted if the drop of blood
has not been applied). Apply pressure to the finger with the piece of
gauze. Discard the gauze in the biohazard container when finished.
The test result will be displayed in approximately 30 seconds. Read and
record result.
Remove cartridge from monitor, mark a line with a permanent marker
where the cessation of blood flow occurred, name of subject, and date,
and place into its foil wrapper, and place in a container for biohazard ous
materials. These cartridges will be kept for future analysis (visual
observation of capillary channels).
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STUDY#2 (Flow vs time):
1. Remove a PT or PTT cartridge from its foil wrapper. Label the
appropriate places with a permanent marker.
2. Perform fingerstick as described above and apply blood to cartridge.
Simultaneously start the stopwatch and record the times at which the
blood crosses the marks on the cartridge.
3. Place the cartridgeinto its foil wrapperand discard into a biohazardous
container.
4. Repeat steps 1-3 until a minimum of 10 results are obtained on each
cartridge.
DISCUSSION:
Observations and comments from Flight Investigators:
All blood during the KC-135 flight was introduced to the sample well with
a glass capillary tube by means of a plunger within the capillary tube. Glass
is known to adhere platelets which interferes with PT and PTT readings,
although the time that the blood was in the capillary tube did not seem to
affect the results of the PT tests performed.
The fingerstick was performed in the 2-g portion of the parabola, therefore
the blood crept down the finger causing the collection of the sample to be
difficult. Tissue fluids, epithelial cells and other contaminants may have
been introduced into the sample by scraping the skin when collecting the
sample. The results seem very reasonable considering these problems.
All flight subjects were medicated with Scopalamine during the flight. It is
unknown whether or not this affected the PTresults. It would be helpful to
obtain results with the subjects medicated in one-g.
Results:
The results for the study are arranged in a matrix (see Appendix A) with
appropriate comments after each entry. Close attention should be paid to
these comments due to errors that may have occurred in sampling, pipetting,
etc. PT Level I control was consistently out of range due to problems with
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the control itself. When a new lot was purchased, no problems evolved.
Test simulator results were excellent pre- and post-flight (32 sec consistently);
in-flight results were not obtained due to the warm-up time required for the
simulator. Since this is an electronic function only, the expected results on
the simulator would be the same in zero-g.
The following table contains each subject number, number of samples
obtained, mean, one standard deviation, and accuracy (5% is the accepted
accuracy in ground-based clinical laboratories). Position 3 of the flow vs
time study was not studied in-flight due to amount of time that it took for
the blood to reach the position (-23-27 sec). No results were obtained post-
flight in any position for the flow vs time study.
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TABLE1
SUBJECT #SAMPLES MEAN _ ACCURACY
_sec_
Pre-flight:
#1 12 11.1 0.49 ~4.5
#2 1 10.7
#3 1 10.5
#4 3 11.0 0.44 4.0
In-flight:
#1 1 10.7
#2 8 11.2
#3 0
#4 0
0.67 6.0
Post-flight:
#1 0
#2 4
#3 0
#4 0
Flow vs Time
Pre-flight:
Position 1 4
2 7
3 7
In-flight:
Position 1 13
2 5
3
11.0 0.68 ~6.0
9.5 1.9 20
15.6 1.6 10
24.7 1.8 7
11.6 1.6 14
21.2 1.5 7
0
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SUMMARY:
The accuracy readings for the test results obtained (see Table 1 above) were
satisfactory with the exception of the flow vs time study (Study #2). This
study need further investigation to determine if flow is consistent in a zero-
gravity environment.
The Ciba-Corning 512 Coagulation Monitor is best suited for the Space
Station due to the use of whole blood, dry reagents, and capillary action
(closed system). Minimal modifications would be needed for zero-g
adaptibility. The monitor produced acceptable accuracy (flow vs time
study needs further investigation) and a complete evaluation should be
performed in a one-g environment.
At the present time, Biotrack, Inc. (manufacturer of the 512) is not interested
in participating in the conversion into flight hardware.
HAZARD ANALYSIS COVER SHEET
DATE:
HAZARD ANALYSIS OF:
SYSTEM/BUILDING NUMBER:
SYSTEM/BUILDING NAME:
PREPARED BY:
ORGANIZATION (MAIL CODE):
TELEPHONE EXTENSION:
February 26, 1990
Ciba-Corning 512 Coagulation
Monitor
Parsec II (KRUG - HMF)
Parsec II (KRUG - HMF)
Robyn Gocke
MDSSC - CHeCS
283-4832
HAZARD ANALYSIS REPORT
SYSTEM PURPOSE:
The Ciba-Corning 512 Coagulation Monitor represents an analyzer for the
Medical Analytical Laboratory subsystemof the Health Maintenance Facility.
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Its size, weight, volume, and whole blood capability allow for a more
effective method of performing blood coagulation analyses.
SYSTEM FUNCTIONAL DESCRIPTION:
The Ciba-Corning 512 Coagulation Monitor is a hand-held laser photometer
weighing 1.2 lb. The blood sample travels through the cartridge capillary
channel and the built-in laser detects the cessation of blood flow (clotting)
by sensing variation in the movement of red blood ceils. The time elapsed
between sample application and clotting is automatically measured. The
PT result is displayed in seconds as a ratio to normal.
HAZARD ANALYSIS SUMMARY:
1. Blood loss from the PT test cartridge
If a small amount of blood leaks or floats out of the test cartridge, the
other investigators will be prepared to clean it up with towels. Large
fluid loss is not anticipated since the system will be checked out in the
laboratory prior to the flight.
2. Waste containment
All waste will be placed in a container for biohazardous material. The
container will be velcroed to the lap board which will be strapped to two
flight seats.
3. Fingersticks
All fingersticks will be self-sticks. A secondary person will supervise
the stick in case problems arise such as prolonged bleeding or loss of
lancet to environment. Extra gauze pads and alcohol swabs will be
available. The secondary person will be prepared to perform the
fingerstick if necessary.
4. Gloves
Latex gloves will be available in the event that the subject cannot
perform a satisfactory fingerstick on him/herself. The person performing
the fingerstick will put on gloves before performing the stick.
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NASA PHOTO REFERENCE
$90-31852 - 54
Sample preparation
$90-31859 - 60
Sample acquisition (thumb stick)
$90-31865
Sample testing
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